


























































































































































A general scaling law reveals why the 
largest animals are not the fastest 
Myriam R. Hirt, Björn C. Rall, Walter Jetz & Ulrich  
Brose 
 
 𝑣max (𝑡ℎ𝑒𝑜𝑟) = 𝑎𝑀
𝑏
𝑣(𝑡) = 𝑣max (𝑡ℎ𝑒𝑜𝑟) (1 − 𝑒
−𝑘𝑡)








τ 𝑣𝑚𝑎𝑥 = 𝑎 𝑀
𝑏  (1 − 𝑒−𝑐𝑓𝑀
𝑑−1+𝑔
)
𝑣𝑚𝑎𝑥 = 𝑎 𝑀














 The little things that run: a general scaling 
of invertebrate exploratory speed with 
body mass 
Myriam R. Hirt, Tobias Lauermann, Ulrich Brose, Lucas P.J.J. 






𝐹 =  𝐹0𝑀
𝛽𝐹



















Bridging scales - allometric random walks 
link movement ecology and biodiversity 
research
Myriam R. Hirt, Volker Grimm, Yuanheng Li, Björn C. Rall, 





















Rethinking trophic niches: speed and body 
mass co-limit prey space of mammalian 
predators 
Myriam R. Hirt, Thomas Müller, Benjamin Rosenbaum, Marlee 















































































Supplementary Information for Research 
Chapter 1 
  















a b h i 
equation  
(𝒗𝒓𝒆𝒂𝒍 =) 
142.8 𝑀0.24(1 − 𝑒−2.4 𝑀
−0.72
)
25.5 𝑀0.26(1 − 𝑒−22 𝑀
−0.6
)






























































































μ α β μ
𝜇 =  
𝛼
𝛼+𝛽


































𝑇𝑃2 = 0 𝑃1
𝑛𝑜𝑟𝑚 = 𝑃1/‖𝑃1‖ 𝑃2
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Ehrenwörtliche Erklärung 
 
 
 
